Ethylene increases the pith peroxidase activity of intact tobacco plants (Nicotiana tabacum) but not of excised pith, either at atmospheric or reduced pressures. In the intact plant, the increased activity involves augmentation of the two constitutive anodic isoperoxidases. In the excised pith, ethylene strongly represses one injury-induced isoperoxidase, while not markedly affecting other isozymes known to be repressed by auxin. Thus, the previously described auxin-induced repression of peroxidase is not due mainly to auxin-induced ethylene formation.
Freshly excised tobacco pith has low peroxidase activity, attributable mainly to a rapidly moving group of constitutive anodic isozymes. Following excision and aseptic culture of the pith, new cathodic and slowly moving anodic isoperoxidases appear and increase rapidly in activity. Treatment of excised pith with physiological levels of auxins largely inhibits the appearance and increase of these new isoperoxidases (3, 8) . Since the rediscovery of auxin-stimulated ethylene synthesis (12) , many effects previously ascribed to auxin have been reexamined. The present study was conducted to determine whether the previously observed repression of newly appearing isoperoxidases in tobacco pith is due to auxin itself or to ethylene. In (10) . By contrast, CO, (5%) increases the threshold for ethylene action by acting as a competitive inhibitor (4, 6, 10) . Thus, by employing reduced pressure, reduced oxygen levels, and enrichment of CO2, we simultaneously promote ethylene escape, diminish ethylene production, and lower ethylene action.
Pith explants from upper, middle, and lower regions of stems were placed aseptically in desiccators as described above. After the pressure had been reduced by aspiration with a water pump, 22.8 mm of 02 (3%) and 38 mm of CO2 (5%) were admitted into the desiccators by use of a mercury manometer. Ten ml of 0.25 M mercuric perchlorate was placed in the "0 ppm" control. In experimental chambers, 10 to an increase in activity of the constitutive isoperoxidases. This enhancement suggests that endogenous ethylene may play a role in the normal ontogeny of these isoperoxidases within the plant.
In vitro experiments, both at atmospheric (Fig. 2) and reduced pressures (Table I) yielded results strikingly different from those with intact plants. Following excision of the pith, there was no increase in the constitutive isoperoxidases, but the cathodic and slowly moving anodic isoperoxidases increased rapidly, as reported earlier (3). Most isoperoxidases were affected little or not at all by ethylene application, but A2 was strongly inhibited. Previous studies in this laboratory (3, 8) have shown that IAA represses the development of the C1-C4 and A1-A3 isoperoxidases. Thus, repression of A2 by auxins might be due to auxin-induced ethylene synthesis, but auxin itself must have been responsible for repression of the other isoperoxidases. This conclusion has also been independently reached by Birecka et al. (2) .
Many workers have observed a rise in peroxidase activity following ethylene application to excised tissue as well as intact plants (7, 9, 10, 11, 13, 14) . However, there are some exceptions: excised root tissue from one sweet potato variety (7), excised root tissues from carrot, turnip, and radish (14) , and in situ cotton cotyledonary blades (11) showed little if any change in peroxidase activity after ethylene treatment. Decreases in peroxidase activity following ethylene have also been noted in one isoperoxidase of whole cotton seedlings (11) and in total peroxidase activity of sweet potato (14) . The lack of ethylene (2) . Since the activity of the constitutive isoperoxidases in pith can be enhanced by ethylene, it is reasonable to suppose that cathodic and slowly moving anodic isoperoxidases, which are constitutive in other parts of the tobacco plant (8), can be enchanced by ethylene application in situ.
Another possible explanation for the differential activity in ethylene in situ and in vitro is that ethylene may be converted in the leaf or stem to some metabolite that is active in the pith. Currently available information does not permit a detailed examination of that possibility.
